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[X-HSSXU 2003.06.04 

SS] US 2! i! 

[^ h S°J gS] PHASE RANDOM ACCESS MEMORY WITH HIGH DENCITY 

A|- 

[SSeJSH] 1-1998-104271-3 

[ CH Z\ 21 2 S ] 9-1 998-000386-5 

[Sir?l£]e^eiS>] 1999-007368-2 

renal eii 
si 

[ CH B| °1 3 H ] 9-1 999-000370-4 

[ 51 ^ISMSs] 1 999-05697 1 -6 

g^SJI] OH , HYUNG-ROK 

[^^i^SS] 690310-1641411 
[?3SS] 463-050 

[^^] £^AI AISBXI 4^0HI^ 102§ 504S 

KR 

§?5?|] CH0 , BEAK-HYUNG 

[^&JMSJS] 691015-1474133 
[^eeim] 447-050 

2^AI 779-1 ei XI ^g^SOHI^ 310^ 603 S 

[^3] KR 
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I3BBD30036089 81 2004/5/10 



[£g°J KIM, DU-EUNG 

[^BJe^&lS] 640228-1467029 

449-846 

S2JAI 4^ lie g^iaiil 1168 £!<^DhS ^£0HttM 516 
§ 100 41 

[^] KR 

[gS2| 3^S3|] CH0,W00-YE0NG 

[^Eim^Es] 681006-1841019 

[?@S5] 445-973 

[^^i s^it si^^ EH^e ysai ^cnom^ 21m 11031 

[^31 KR 

mm<£ M42^°\ ^mm 21 » s^, ^gis ni60^°j ^§011 °j 
zimm (ei) piaiei 

3^4= (oi) 

[4=4^] 

[3IS*SS] 20 B 29,000 SI 

[3^iSS] 26 B 26,000 8! 

[*?£S!^SS1 0 21 OS! 

[6JA>S^S] 23 m 845,000 £! 

900,000 a 

[§^AH#] 1. Q° fc AH- 9A||/H(EB)_1S 
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1CP030036089 QA- 2004/5/10 

^1^*4, HlH^^l^l ^1^* -f^H ^71^^.5. a o > 7 ] cgflol^^ofl *V ^-o) 

£ 7 
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1^030036089 #^ 2004/5/10. 

31^3 ^ {PHASE RANDOM ACCESS MEMORY WITH HIGH DENCITY} 

[51^2] -g^i 

£ l£- A o v ^^ ^ ^7>3S51. 

£ 2A 2B^ £ l°fl >4€- ^ cfl S.bM^ ^ ^^-2:51. 

£ 3^ ^2] nil £^^^1 tt #*J£] SL^fe ^L2fl^. 

51 4tt 51 1^ ^ *]lS.EM#5. nUa^^oleilo]^ s}S51. 

£ 5^ 27fl^ ^ ^lael^Il-^; ^>q-^ ^1 3H°l-£- eH°l^>* S^H^ 

51 6£- 51 5^ efloW-g- i§^l-ol nfl<£^ *fl5ie) e flc>l 5]S51. 
51 7^ ik^Q *fll^HH ^ £ 5ofl a.o] eilojo^ S ^^oi ^j^o] sflB}^ ^ 
<^^r ^51. 

£ 8A^r 51 7<HH<>} ^^Al a-A'# ^ ^ ^51. 

51 8B^r 51 7°1H^ ^tj-Aj B-B'# ^ ^ ^2:51. 

51 9^r ^112^^1 ^oll aj-gl £ 5<^1 SL°1 cfl o] o>^- S^S] ^^91 4^ il 

<^^r ^51. 

51 10^- 51 9^1^^ C-C* ^-54 #1^: ^ ^2:51. 

£ ll^r ^ l^^l *fl3*l*l<^H tcf&j- £ 5 ofl ^.o] ei)olo>^- S^^a) ^^l^o] 2)]^^. 
ii^^r ^j^51. 
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10W030036089 2004/5/10 

£ 12fe 5. 11<HH<^ E~E'-& <4ef 31 ^ ^SS. 

£ 13A 3? 13B^ £ ll«fl £.91 £ffol s^s] *1 B^^l tfl-^V^ «fl<l^ 

£ 14^ ^4^Al^ofl £ 5<H1 £.91 eflolo>«- S^H<i) sJHa-§- 

£ 15 £ 14^H^ F-F'» ^tb ^ ^^E. 

£ 17^r *\}5^A]o\}o)} 45} S. 5°\] £.91 K^^9] sfli^ 

£ 18-8: 5. 17^1 £.91 3H<>}-£- X§H<>1 ^-7fl^l wlS^^^l cfl^-^H Hfll^ 

CP : ^ l^n BEC : ^H^^- 
TEC : ^M 3 -^ GST : #^nv 
BC : 3fl«l TC : S.^ A £ 
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'30036089 #^ 2004/5/10 

^^34 i7fl5l ^Afli E^j^AE^ nflS-sM^-i- °l-8-«H cflolEj-l- aJ^J-sH ^ ^ 

<26> oj^e^oii s^tr ^ <^M]i(random access)7> 7]-^§>Ji 5L$#l *J tfl-g-^M- ^ 

^4 #*fl-g- &X}7)7] ^ofl igo] A r -g-S^ #Bfl 4=1 ( f 1 ash) ^}S.^7} t\\g_2\o}v).. ZL <Z\<>\) 

7^7\ ^ i^-g-^ ^^(DRAM)S] #-R-*l*ll 7fl3flAlE^l- til^^V^^- 

3\ tpfl^ ^efl5>|, 7flsflAlE^l- o]-g-*V ^(ferroelectric RAM; 

FRAM), E}<*j<y-( TMR; tunneling magneto-resistive) °l-§-tr ^K^ll^ ^(magnetic RAM; 

MRAM) , ZLE]J1 *k3.$\ ^^(chalcogenide alloys)* °1 -§-*}- A o v ^ ^ (phase RAM; PRAM; 
chalcogeni de-based RAM)°1 ^7fl£H 
<27> ^-§1 , tilfl^oi s.^^. .g.^ ^ afl^^M tilJE^ x\7\S. rfl 

^.-r-^ H]^^ ( amor phous) £E^ (crystal ).2-5. ti>^^ ^^-(phase transition) 

#*J£- ^mrfl tII sp>^- (germanium; Ge), ti]-g-( s t ibium; Sb) ^ ^^e) 
-S-(tellurium; Te)°-5. *Si23! 3r^"i-(GST £E^r Ge-Sb-Te)# A]~§-tr^r. GST^-1 ofl 
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^]~g-€ ^ 91^ €^31 ^-^-#3.^ As-Sb-Te, As-Gb-Te, As-Gb-Sb-Te, Sn-Sn-Te, 
In-Sn-Sb-Te, Ag-In-Sb-Te, 5A^ ^-Sb~Te, 6A^ €4i-Sb-Te, 5A^r ^-Sb-Se 9X^. 
3=#, oil- 5HS-!-ofl ^±7} %7}m ^ 5UcK 

<28> Aj-t^ ig^ cj-o^ nfls.^^ UC^, 5. 1<H| JiS] t>r°+ ^-o] , WlH^°J BL°fl 7>^^ 

^^l^BSS^l^Ei 112.3. ^^^cf. 7>^^^1 Cfe, 5. 2A ^ 2B*fl i^J ti}<4 ^-o] , *l#tr 
Aj-^ cfl^tfl GST BKfilm)* ^W^, GST^-i- A>o]ofl ^ TEC°4- *>^-^^- 

BEC« 7\Qt\. TEC^r w]H&|-o] ^Efl BC«- -f-*H ylH^°J BL^l ^H 1 ^ 

BEC^r 5=*H3 TiN ^i^#^ZL(a^ ^Ei^eizi) CP* -f-*H ^l^B^l 

^ff-^^-g- ^Ml^H^liB] Mo) ^S\o] *}^9l BL^JfBi ^l*^*-^ #^S7> ^ 

<29> ^>^«r ^r^l ^27^ ^-Bfl» 7>*H , o] ^ o. o}^>^ 

^S.ZL^t}Ji i7i(erase)t>^-. £ 3^: %^*>^ , ^^«r #^-§:, *1?> T1^?J:, -§--§- 
^£(melting temperature; Tm; ^ 610°C)^.^- °^sfl) 7><ltr 3 

*1 ^(quenching)^^, ^^J. -§-2)5}-^ ti]^^ a^ (amorphous stated ^4(71 

*L 1 %2i). °) nfl^ 
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ir£-£(crystallization temperature; Tc; ^ 450°C ^ji -g-g-^Sdm)^.^-^- ^-g- £-2. 

(crystallization stated ^tW^tL 2 ^S). o] ufl^ 4i7H>Efl (JEE^b ^ #Efl)S.*l o)He}. 

<30> til^^^EflS. € ^-^^r ^^5r € -S-^.W^^ «l*Hr(Jt 

relative resi stance)*! cf ^7l nfl^-ofl , §l7l-f-*MHfe AV^^^^nv ^ 7>^7-l%l- 
C» * =^ 4^ ^^rS^I oflolE} "1" "0"-§; ^ltr^f. 

<3i> IE. 4^ ZL^tr A o Vl £# °)12.^^1:(UC)^ nflH^^EflS wfl<g<g nfls.el 

^cf. £ 4°fl i^l &o} 3 p)|s.e1>i<Heflol^ ^p-ife, zl^.b|- 4|}7H 

3., n7fl^ «1 B^-oj-s- BL0~BLn-l-4 m 7fl£] sjcej-oi-g. WL0~WLm-l°11 A y A £ 1^ #3 

ael^l-ol nfljn^ tifllsl^ il^f. s^l^^l^ #5tW&, wlHSr^l-^ zJ-zWfe 

<32> ^ Ojeflol 7]-^ AVt^ ^o. ( ^cflx}^ Hir 7fl^l^^.^7HPDA)<Hl^ 

^-a- 7>^ ^ satj.. 
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130036089 #^ 2004/5/10 

^ Dfl£^^o]]A^ ) GST^f BEC7> ^#*>^ , ^ £. 2B^1 JLSl 

PTAofl 3^13 GSm ^-^Rr ^f^E* fe^ 

<34> Ojl- fl^fe, ^^-ofl f^th 1 ^^fl7flS 3"§-^ ^^#&|Zt CP^ ^^(-f- 

#3.2.3. 90nm)£r <*\M)^^x]^&\ ^^^^ ^<H^o) o]^^ z\)<$ 

7)*l^r ^-^17> 5a tf. <£3^ ^Q] *\)5L?l^o} ^^(6~12F2)^- 

<35> ighg o. j7^^ * t^-§-^o]] -o-e)^ cfl2.el>i ^2:* 7>^1 #^3& ^* *fl^-*}Jl*} t!r 

<36> ^ o. jc^V ^ A>ol S « £L7fl ^5)*1 2^ J15L JI^ ^ ul'gS.* Sfe «fl 

S-5^i f2t 7>*|fe *fl^>ZL7>> ?Vrf. 

<3?> t^V ^ o. j7^^oi p)ls.e)^^^l°l» 4 s 9X^ *\}3-^^2] efloio>o. 

<38> o] ^ £ y^o) s.^*^- ^f>}7] fl*}oJ, ^ofl nHE- ^ 
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30036089 #?3 2004/5/10 

<39> # 7 j i&fl^e^, ^1^0.3. 4l#SKr ^U-E^; ^12^^^ ^I^Vfe z\)25. 

A o v 7l *fli.E*I^l ^7]^ o.s. ^s]^ *^<g^iflofl 

^ #7l ^fl2£^-{dl-# A>ol^ =J7 ^-71 ^llte^<3^ o]^^ ^^.E^l^* 
*j-Cf. #7] #^<g^£r, #7l ^7} ^-^«r#^^-# ^7]^ ^SRr 

^ll^q-; ZL^Jl #7l A J"7l aflli&S.Sfl^-g: #713 °.5L "S^Rr A]2 

<40> # 7 1 ^71 -f-^H z|z^ o^^cf. 

<4i> # 7 ] c^^^r, #7l *\]2*&-Q<LS. ^1^>^ 4^r^ ^351*1 c] i^-*H}. 

< 42 > a. ^Al^oll ^o^, # 7 ] W&S.^<8q<>] ^-^floM, # 7 j *11351^!:£- # 

71 ^^hS^l^**}- zj-z)- &7}qSLS. ^^th 

<43> M. igj-^o} ^Hofl #7) ^gtr^scq a o V 7 ] ^fl^^bfl 4-*Rr ^-71 

^2ti}E^1^^3Jf #71 1^*8 «H °l£-*Kr i&fl^S] ^-7) ^aVE^^ ^l-AS 

<44> M. #71 *fl2 ^ ^I3£^^^r ^ alH^-?!, *J S. 2**1 ^ ^ ^ 

e(-o]olcf. 

<45> M. ^AHHlA-1, # 7 1 ^2^^-i-ol # 7 1 ^ia o V*j:O.S Kms\7)^\-, <#7] *fl2^-° 

<46> Cf^r #^ofl Sl*>^ ( Hf^ #l£;g- Dflasl^-^^, til^O]; AAQ 
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30036089 #^ ^7}: 2004/5/10 

^aiB^l^M ^-fr^fe l-^-i- x^-SH ^^cf. 

<47> £ ^AHHi &oH, # 7 j ^^bsE^e^ T=efl°l°J<*-^£- ^-71 

<48> ^ *JAHH °A°\>A , A o V 7l ^^liH^^liBll-^ rt_2.i<3^-^ 

<49> a o v 7 ] ceflo]^^ a o v 7 ] ^^^rts-o] ^cgo^ofl ^^tf. #7] %^<3^ 

£r ^K^ti^- yfl^S]^ o] o.^ ^ eg ^ - o. A-| jg. ^^cf. <*j 7^4 , # 7 j 

<50> <3*H^IHfe ^2.^^^ 7^7-nHC)^ 7.fl;g.7}- 5^ #^5.^ 

GST(Ge x Sb Y Te z ; GeSb 4 Re 7 , GeSb 2 Re 4 , SE^b Ge 2 Sb 2 Re 5 )l- ^>-g-*l:Cf. ^iM-, 1^£r 

^flS-ofl «M ^o.^, cf^. Ag-in-Sb-Te ^£ p|) 

<5l> JS. ^tgo} ^Al^]l-oll ^ HL^r ^IH^ S ^^o]El- ^ ^tgo) 

<>131°1^HH ^4 ^s. *i\<£s)±t ^}o]o}^ 

<52> ^Al^^-oH ^ ^°IH ,■ ^H#^ 57}*]3. ^51^1^ ^A] 

<>H1 M^M" i7fll ^o]^ H#7_V£l 2:^" 5E^r -g-g-ofl oj-sl- 
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<54> £ 5b ^ t^Bt 27fl^l ^ nfl£el^# UC1 ^ UC2* 2fl°l<>H: cf^s. 

<55> £ 51- #2z-B}t$., 2 7|1^ ^ DflS-Sl^l- UC1 ^ UC27> wlHeKl BL-4 

^^S. <£%^. 2fl 0 l°>3- #$H1 ^*Rr 27fl^ ^ °)]S-eM!r UC1 2? UC2fe 

q-sj ylHel-^-l: ^-fi-^q-. ^ ^2.51*1 UCl^ ^l^B^l^l M0^ TflojEfe $|2=etel 
WLOofl ^^slJl, UC2^ oJHl^B^I^E-) M2^ TJMHfe $)J=eKl WLl^l 

4. eflo]o>°- tc^ i-e]^ ^s^l ^tHb ^€ 

S- i<^4. £ 6* , Iff TCtt 27fl^ ^l^^ol^C^^rfl, WL0 * WLl)^ *VM- 

^ tilHEl^C^S^, BL0H1 ^^5]^ <M«HK!l3. IH^AS tifl^^4. £ 6^1^ ^^.SL 



CE. 7. £ 8A ^ 8B) 

£6^ ^ °J «H^*Vcf . ^, U|E5}o| BL02 j. cqr^ols. ^ WLl^l S^o] 

<3«H sfl^W-. 5E*h £ 8A ^ 8Bb £ 7^ ^<cHd A-A'(Y^ ^) ^ B-B'(X# # 

U=W ^tt ^^^Sl- AA M.^ o]-s}2] ^oflA-i £ 734 #*fl £ 7^f 
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< 5 9> £ 7*- %v s ^}Tg > £ 5 o)} iLo| £_^a£ tcI- ^S.z)*i UCO ^ UCl£- «1B 

5Efe sfl^ vJ^SLS. wfl^^cf. ^^l^H^^liEi MO ^ Ml^r € 

JEL^Sj-*}- F0X5. ^Bl^l SM^^ ATRO ^ ATR1<H1 ^ ^^liS^^l^ MO^I 

^ ATROofl^b ^efl<?l^^ DO ^ i^.^^^ S0°1 , ^^|iHix]iEi Ml^I %^<3^ 

ATRH^ = e1)o]^^ Dl ^ 4i£.^<3^ Sl°l B^ltf. 
<eo> *)7)*], Q GSTOl^r 27^9] ^lael^ UCO ^ UC1°1] ^-fr^^f. ^, 3^ 

nfls.^ UCO ^ UCl^l ^ ^Vtt 7>^^%>^1 CO 31 Clb ^^j^u -tf^ 

^-^nv GSTOl-ar ^-B-W. 
<6i> 7>^^^ CO g Cl^ z^-z^ sj-Jf;^ BECO ^ BEClb tfifi^- GSTS] *>^^ zj- 

z}- s-^jaj o.s. 8A 5£^r 8B ^-S), z}-z}-cq ^B 3 -^ BECO ^ BECl^f £Lefl^l^<^ DO 

^ Dl^l a}°H]-& ^]^]=LS. ^--g-^fe- ^i^l-^ZL CFO ^ CFlol z]-z| 8B 

%3i). °^7]*\, zj-z}-^ ceflo]cg^ DO ^ D1<^1 ^^tt -^3^ *Hf ^ BECO ^ BECl-^ X 
^-^S. afll^t^-. 7>^7i%Mlsl ^-f^ TECObSr, 27fl2] ^ 7>^7^%> 

n] CO ^ ClHl -^^^ , GSTOl^ ^<>fl ^^o} w]B2}-<?] 

BCOM: wl^^oi BL oj4. o^^tf. TECOl^l *}7] , w] 

He^l ?m BCOl^r -E.efl<y^<^ DO ^ D1<H1 ^^^cf. 
<62> ^^^H^^l^El MO ^ Ml^ iii^ SO ^ Sl£r 3*1^ 

<y GNDO ^ GNDl°fl ^ GCO GC1# <£^.&^. 

<63> ci-cq cfla.^^ UC021 ^AilAE^ X |A E ^ MO o) 7flolB7> s^tt £)£ie|-<y WLO^r = e11<y^^ 

DO^ i^^°J<^ SO^ a>o]ch1^ ^oH^S. ^l^-^H, ^ oll-E.el'i UCl^l ^^l^B^^l^ 
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Bi Ml4 7\}o}^7} ^ = e)-oi WL0 ^ ^eflolcg^ D1 5j). ^_o^cg<* S1 o) A}o]oflA4 x# u o V §°- 

<64> o}^ If^ TC7> *34 ^^o.S. ti>^- w^^M £ 6<Hl J±S1 ^S.e|ifl<H3H 

<65> £ 7 ifl^l E 8B°fl a. 1 ?! S]^, 27fl^ ^^]^H^^l^Bl(S£^ 27fl2] 7>^^ 

*im *r tb^, *h¥-*i^ BEC0 ^ BEC1*>°13 afl^^^ ^#^4 A o Vl £«: M**M 3 

#*>tt ^1^(51 2B^1 iL<?l PTA; ^, tf^o] ^c^uRr ^^mSLS, M_ 



<66> ^]2^Alcfl (£ 9 g £ 10) 

<6?> ;£ 74 £ 8A ^ 8B°fl Ji<?l ^I^aHI^a^ x^r y oHK^, £)i= 

BEC0 ^ BEC1°1 5£-°-M-, °14^r ^ ^-^^ ^<^*1 

.£ 9 ^ J£ HH 5L°1 w>4 ^-o] y oHK#, tilH^o] h 0 V^)o. S wlHS}^ ^ BCOll- 
A>o]cfl =J7 *§a^ - 

<68> 5L 9^r -g- t^Sl ^12^a1^]^ uf^ S^^sl 4^- ^ eflolo>o. £ 6 o] ^Aj 

-¥~g-<i *fl^H, .£ 10^ 5. 92] ^^EHd C-C'^ll 4^ ^t^* ^ £ 94 f-^fl o^} 

^ 3°14. 
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10W030036089 ^ 2004/5/10 

<69> £ 9 ^ £ 10^- , s. 5°fl £.91 &^s£ TCI- ^*Hr ^ ^lS-Sl^ UCO ^ 

UCl£: -ti^HHKY^ ^ SE^ "J^SlS. afl^^cf. ^|iB^x]iE] MO 

3\ Ml^r €^3^ FOXS. ^-e)^ ATRO ^ ATRl<Hl ^ ^^^cf. <^ AfliH 

MO^ ATRO^] ^ J= ell<?]<3^ DO ^ ^^.^^^ SO^l i^sH , <3 4^.^*1^ Ml^l 

ATRH^b ^Efl ol^o^ D1 ^ ^o_i^o^ Sl ol i^c}. 

<70> <^7]*], £ 76\] ^.O] ^l^Al^Sf V}Z}-7}7)S., l-^n}- GSTOl^ 3fl^^- 27fl^ t£ 

3) ^lJE-SM UCO ^ UCl^Hl ^-R-€i=K ^, slS^^S ^ *11S.eMI UCO 3l UCl^l ^ 4=^^- 
7>^^*o>^l CO ^ Clb ?2^£r GSTOl-g- ^^-*Vcf. 

<7i> 7>^^%>^] CO ^ Cl^ ^"^-^ BECO 3l BECl^r A o v ^ GSTOl^ *}igofl 

^ ^sW-E 10 % v ^)> ^B 3 -^ BECO ^ BECl^f =efl<y^« DO ^ Dl 

o| A>oi^^ z|z]- §1e^^hs. 2j-g-*>b ^bh^zl CFO ^ CF1°1 ^^(S. 10 

% V S). z^o] c efl o]cg^ do ^ DH S>Jf*l^- BECO 3\ BECl^r Y 

^ Wo V ^S Hfl^^Cf. 7\^.A^n^ TECOl^r, 27fl^ v\)S.^4.^(^^ 7}y$.X\tfr 

*ft CO ^ C1H1 ^^q-^S.^, tfig^ #2]^ GSTS] ^ofl 3^£)<H HlHeKl Jfl 

^ BCOl-i- wlH2f<y BLO^f ^^^rf. TECOl^l ^-fj-sqs^- is}7] fl^M, h] H 

^ bcoi^: ^sfl^i^^ do ^ DH 

<72> ^^l^H^^l^Ei MO 31 Ml^ zj-zj-s} ^^^oj<^ so ^ S1 c. s)- 

<?1 GNDO ^ GNDH ?m GCO 3\ GCl-g: -§-§><*| 

<73> cj-eq ^lS-E^l UCO^l ^^l^H^^l^Ei MOS] Tflo] e 7 ]- ^^Ef^l WLOfe ^.eflo]^^ 

DO^ ^o_>i^^ SO^ Al-oloflA-] ^t^S ^1^>^, ^ ^lS.E]^i UCl^ ^^l^BSfi^l^ 



44-15 



LO^O, 



10W030036089 ^ 2004/5/10 

<74> ole^ TOl ^4 <g^o.s. ufll^M £ 6 ofl to] pji^ei^^^ol 

<?5> £ 9 ^ 1<H iL*l «H 51 *>^, -M^tb ^Hl^ ^>^>7^1S. 27fl^l ^l^H^l 

°i °l*fl^: *r 5^. tb^, ^B 3 -^ BECO ^ BEC^H^ y^^^A^ ufl^z^ f;}^-^ 

^-jjf ^*Hb ^I^Cs 2B°il $.91 pta; ^, tftdSM <iHq- 

^ ^3^3- SL#^ ^ S^TT iflofl^ ^71)1}- ^ ^o]t4. 

"oH^^-S.^ ^-^^ #^ ^ nfl-g-ofl, ^4*>^ ^j-Al^l 

<77> £ 7 £ 9°\] $L9l 1§| TC^ ^» ^ fHl $1c>|A^ ( #^^-o^ ^.o. 

<78> St!-, ^Ajafl-i.o]jAi ^^S-o] ^ ^ ^ - c gfl O] eg = o. 

eflolo].^. ^s>^ 27fl^ nfls-e)^ -g-sj-o} ^Alofl *e 
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<79> *H3^.*l<>fl (s. 11. £ 12. £ 13A ^ 13B) 

<so> tFS, E 7 5E^ 3E 9°T| iL°] -^H^M^ S§^(TC)^ <3^(H 6^ ^^)v(H 

S$€-1- 0 1 £. ll°fl iL^ «>^- A o Vl ^^- ^-R-^l-^i 5£^r ^^e}^* *-fr 

<8l> £ 11^ £ Ji<?] 3Ho}-°- S^ofl *fl3^Hll- iL<^ ^ Jc^M, 

S. 12fe 2. ll^l ^^Hd E-E'-fr ofef #1*1 j£o} ^cf. £ 12^ £ ll-Bj- fJ-Tfl %3z 

% ^A°)^. 5- 11 ^ S. 12<H1 JUS] S^^^ * #^2:^ £ 6^1 H<?] ^ -f-^r^l tsfl 

<82> £ 11* %S*>^ , ^1.2.51 € UCO ^ UC1<H1 ^>H1^H^H^1^ MO 3l Ml^ i 

-$-^°J<3#^ ^iS ^-R-^t|-. ^-n-€ ^i^^ SOl^r ATROH-H] ^^cf. ^--fj- ± 

SL^i^ SOl^cMl^r X# wj-^o.s. ^^1^6] GNDOl^l -S^tR ^l^KI GNDOl^r ^^l^B^^l 
it] MO g M1<H] ^-B-^cf. 

<83> ofls.^^ UCO ^ UClofl -^-frslfe GSTOl^ SR 8 -^ BECO ^ BEC1 

^Hl^H^l^ MO ^ M12] zf =eflo]^« DO ^ Dl°fl *^^I<H ^ 2+ 
<y°<3^ DO ^ D14 «Hr*R BECO ^ BECl^l A}o)i- ^e1#&|zl5. ^--g-SVfe- 



44-17 



1(W030036089 ^ 2004/5/10 

TiN f AS % ^^l-ein CPO ^ CP1* ^^4. ^-frslfe- GSTOl^ 

^V«.^^- TECOl^: BCOl-i- -f-^H tilHB}^! BL0<H1 ^^^4. 

<84> <*j7H, wlB&|-<?l BC01-& -§-8- i^i^^ SOI 2}- 3*l2K! GNDOl-g- <a^Rr ^11" 

?WJESr 3*1 GCOl^l ^fl^. 

<85> o}9)- ^o], 27^9] v\)3-?J\s£ UCO ^ UCH ^" 7}^.^^} CO ^ Cl°l ^-2:^ 

<86> £ 13A^ £ 11 JE^- £ 12°ll fiff^l ell ol o>-£- 71^-^ g_ *><*| 

cf. £ 13A^1 ti>sf ^ol, ul^o] BLm°] ^i^Kr « 0 V ^ ^ ifft TCgh, TCij 

^ TCkl^l tifl1^# # ^ ^cf. 

< 87 > ^ t £ 13A# , TCij^r *H^*>^r ATRij^HH ^-Pr ^-2-^^ 

Sij# «o V ^S 7>Sxls^ ^-f}- 3*1 &K1 GNDi ^sJtK TCi j<Hl ^r*Rr ^-^ 

Q l-^sv GSTij^r ylH£}°J ^Sj BCiH ^*fl ^-?r TECij* -f^M 

BLnHl 1§1 TCijSl <5}-^*I^- BECi ^ BECj^r AA^ ^fl^Kr ^€ ^-Sfl^^^ 

Di ^ DjS^-B^ z^s} ?^tBlnf -g-^H ^-fr^ GSTij^l ^Mt}. 

<88> wlH&l-o] BLm^l ^l^^f^ TCij^l ^l^}^ S^iSl- TCgh ^ TCkl£ zl^- 

^ ^^cf. s^l, JE^sl^ ^^l^r, tilBsKi#£l wfl^^ £ 13A 
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<89> £. i3B^l i£o] tHl2.sl^^eflolo] afl<i sfl^, £ 13A^1 5*1 € ^ , 

BLm^l 45}. yfl<g^ TCgh, TCij ^ TCkl GSTm 

1+4^ ^.o.^ AVt^ tifl^^Cf. ^-f}-£ #1$^ QSTm^ ^<^1 ^ #*Rr 

BECh, BECi , BECj ^ BECk ^ ^ *l| 3.21-4 (3=fe oJ^e )uV4 

oo> 5. lis}- «H ^V^, Iff #^3. ^5}-°l* ^-fr^jl ^ 

£ 13B5+ £°1 xjflael^^eflo]^. 734. ^ofl ^33^ ^ ufls. 

^-fr€ ^^i^-* 7>^7l nfl^-ofl , ^SL^il^H ^^l^^S- tilB^^l cfltb + 
^^(contact resistance)!- #^ *r &t=f. 
oi> «1J2^>^, £ 13B<^1 $-91 ^])S.^i^^}o]s] ^27} £ 13A<H1 iL<?l ^^14 

ci ^aj-a] 71 alHHl-^^ ^ ^ iLtf #0^ ^ 01^- ^o]n}. t&*h ^^-7f txfl # 
€^ ^^5)- Sfe w]^^ ^-Hfl 7 |. ^v^^. #^^(^7dcfl, GSTm)^ 

<92> ^U^^Hl (S. 14. £ 15 ^ £ 16) 
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< 93 > s. 14fe £ 5<>11 *L9l £6^1 ^^)o] ^^^^4 ^^]5fo]^. ^-o. 

*Vtt rai^s] 4€- ^11^, i*IM°Bfc- ^Tfl^ ^s}- *fr<#A\^ a.4 -n^ssi ^ 

< 94 > £ 15^ £ 14^ ^c*^ F-F'l- 44 Ji^ , £ 16^ S. 14<Hl 4-E- 

« 0 >^ oJl 2- Si °1* ^31» SL°i ^4. 

<95> £ 14 ifl^l 5. 151- %^}^. , s^sl S§-i<Hl X^MeI "flS-el^C^^cfl, UCO ^ 

UCD4 AA^ #^^ v GSTO ^ GSTl^l zfzj- =.^3.05. Hfl*l€4. ^°\) 44, 

^ TECO ^ TEC1S ^ ^3.4^44 444 tilB5}-<y ^ BC0 ^ BCH 44 *§^4. # 
4 4H44 ufl*l^ ^"^^ #^n| GSTO £ GSTl£- 444 sfl^-^ =£11*1^ 

^ DO ^ Dlofl ^i«l#eiZL CP0 ^ CP4 4^^" BECO ^ BECbSr 44 <S ; 1^4. 

<96> GSO ^ GSTl^l 43:4^ 4-E- ^lS-eliS^l 4*fl 

^£l£^- S§€ <^4 7}#4444 443 4 5U4. 44* #^44 4^ £ 11 

^1 sim ^ #4 iff ^4^144 4^4 #444 ^-R-£ ^44£r 4#-8: 4 ^ $14-. 

££th 4B44 ?m BC0 ^ BC15L 4 cf= ^is-sl^ofl -g. o-s^-S. £ nofl t^o] 4^ 

4 1/2 H7ls 71-44&H till 4 £4. oi&j*!: wisely wfl^l^, £ 11*11 2.91 4^4 

91 ^41-4 *fl#*Rr = 44^1-4 ^44^ 4## <r &4. 

<97> ^-^nl-^ tilHSl-Ol^Bflofl ^ o)Q Wll^(ol £^44ol ^ ^Efl) 

^, #4 ^S-Sl^^l ^-R-'S^ #4*f *ll5LSlll4 3l44 ^2j£f ^.cf t$4-44 
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<98> f}-^, ^-o.^ ^^_^<* sOl^lfe ^l^S € ^xl^^H gco ^ GCl-i: AA -f-*H -^tt 

GND01<^1 X^r *^°-S. 4!#th}. A #3 ^lS-al^l-^ 4^o|l^ ^H.5^o] 

WLO 3\ WL1°1 zj-z* wfl^sH X<% « 0 v 1r-°S 

<99> ^7H, ^ = WLO 3l WLl^ ^-f}-^ 3*1 2**1 GND01-cr S-^^^ ATROl^ ^ v)H 

^ zl <^^-7> A>^^Efls(twisted) s)<H 91^. , ^-B-^ 3*1 GNDOl-s)- ^-f^ 
^ SOl-i- ^^Rr 3 *1 ^ GCO ^ GCl^-, ^-H- 3*1^ GNDOl^ A>^s)-(twisted)€ 

<ioo> s. £ 14<H1 S^^^l 3l°W:£- <3^)5. *H xjfls.^ 

€°ielH«- T^tr ^31* ^-^^cf. £ 16^ 27]\9] <$°1°) tJ]EEq-ol B Lm ^ BLn-i: 7]^°.^ 
^S. cfl^^ (mirrored) ^SS^I £§11^1 ^ Bfl<is]^ 

tilH£Kl ^-R-W. ^ ulB^o] BLn°l] IS^ti ^lS. 

*\£- TCOl^f Iff TC23-& ^-^«r #^^[ GST12^- al^ef^ ^ BC12» 

-frtr*=r. 3=$L *l£ °l£*Rr TC23^ TC45^ GST342}- Hl^efoi 

BC341- ^-H-t^tf. c>^> 7}-^ 5. , ^5. ol o.^^- TC45£r S.^^ TC67^ 

^ GST56^f ylB5}o] ^ep BC564 ^-frW. tilB^o] BLm^H Sfl^r^ K^^^ *}S.A9l 
BLn^l a^^l-ofl tfl*H ^^^Efls. tifll^ 3 ^H^, ^H^o] BLn^l tfltb 

<i02> uflS-E^o^H ^3 o_s. 5. 14<=H1 £.91 &^ A l^\ sfl^d* 7]£-o.3. tr i 16^1 J±<?1 31 
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<103> *fl5^Al6fl (S. 17 ^ S. 18) 

<104> £ 17£r £ 5<Hl £E<g"SC£^ 5. 6^1 i^^g- ^-ff- 

^-fr £*§*H -gT^ ^olcf. <a*H#°l 7]^}^ 

W>sq- n}il7Wl, A^o} ^ ^.cf JL^JE^ nfls.^ o] ^ 

<105> £ 17^ Efl °1 °>^" ^2^1 ^^Sfe £ 15°+ ^^H, £ 18£r £ 17*fl ttf€- y o V 

<106> £ 17«1Mfe, ^ojed ATROl^ sflB}^ "S"7> ^-o] Sj^Vofl*) 7 \X\ ^Aj-O. 

$1^. ;ee*v, a^^l^l 5£^€ ^ "115.3 IflMmtfl, UCO ^ UCD^l 474 

°flfe l-^^v GSTO ^ GSTH, £ 142] ^-°-;2}. ^-o] ; z}-z}- ^30.5. wfl^l^cf. ne] 

i4, GSTO ^ GSTl^ ^^5}o] GND01* ^ ^J- 

^R^TT 43"^ ^JLS. £|<H ^.^o^ * Aj-^^ ^^9] O}^]^. sflE} 

<107> %Ajoj<* atroijiI- l-^^l" GSTOl^l Jtfl^-i- ^1^-1 1!" ^2-^ 5. 1451 ^Hflsf 

^°J*>^. ^, 4 v -¥-^ TECO ^ TECl£- #31 ^lS.3^p>cf z|z}-o} ^e^o] BC0 ^ BC1 

^1 AA ^SL^l&vyt}- ^qSLS, ufl^m GSTO ^ GSTl^r 
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^ Sfl^Rr -E-ell^l^^ DO 31 ^l^^^ZL CPO ^ CP^ BECO ^ BEC1-I: -f-^H 

^ ^€4. ^iS ^€ #*J^ GSO ^ GSTl^ sfl^s.^ o] -£-§Kr tf^ pflasl^-i- 

€ ^Eflsf^ 4^4. atb, wlH^<el BCO ^ BC1S. °l^-sr>^ ^-I-<*ll ^-B-£)£. 

^ 5. 1H Ji<y sfl^^ 1/2 3.715. 7V^elofl Bfl^l^cf. ojeltb wlHe]-°l «fl^l^, 
£ 1H «lHef<y fi^l^l ^^Rr Hefl^^^l ^tflfzHf. cfs.cf. £. 

142] «4 nf^Hs, ^-H-^ i^i^"* SOHIfe "flits. £ GCO ^ GC1# zf 2 * 

■f-*H ^-B- GND01°] &#&t\.. A v\}3-Zl^2) AA*\] 

WLl^ GNDOl^r ATROl^ tflo^ zl ^^Bfl^ 

(twisted) £H , ^tt^I ^^1^ < ?1 GNDOl-^ ^-R-€ S01-|- 

^ GCO ^ GCl£r, ^ ^^]5f^ GNDOl^l a>^s)-( twisted)^ ^-g-* A>olofl ^jl <^<£ ?1 

<108> Sr^3\- B}^0]^6\) ^ o)q± til ]^(ol^-^ ^-^^ ^.o. ^ Efl) 

<io9> i is^ s. i7<^l ^.<y BiM 0 }:^ 7l-&i^ J fl(34i€ <5}<*j nfls.^ 

-t°l3H«- ^^11- iL<^§t}. £ 18^ 27H^ ulH^°l BLm ^ BLn-g- 71^3. 

A iS tfl^l ^(mirrored) S^'il-ol sj-c]- <iJ2f ufl^S]^ . 
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<110> £ \Q$>\ 73^-3)- v\?\-7}x] 3. , £ 18ofl o)^}^ K^^^r y lH 

^91 ^-iHH}. ^ alH^^J BLn«fl tfl*H wfll^l If€tt ^5. o)^\ 

t= TC014 S.^€ TC23^ ^-^^r #^ GST12^ «lBeKl BC12# ^-R-W. 

*\3, ol^fe TC23^ £^ TC45^r GST34^ hIb^o] ^ea B C34 

♦ ^3. o]^-^ TC45^f TC67£r GST56^ 

alB5^<y ^ BC56^r ^-^-*Vcf . HjE^J BLm^H Sfl^Ur a^-M-S. «lSe}-<y BLn^ If 
4.^) tfl«}°} tfl^^Efls. afll^ SHl^f, «lHeKl BLn^l tfl^ ^^.S ^i 2 - 

<ni> £ 16 oj ^o-ss). p>^-7>^1^, nilssl^l^eflol #aflajo.3. S. 17°\] Ji^l sfl^ 

<112> ^a]^o11^ ^.o] ^ ^*$o) + v± « 0 V^ofl ^fr>o) £ g-ig o) 7 ]^§o^^ -f- 

#^nV 4^^- ^.0.^> £ S. ^ zl ^71 ^SiM. ^o}^ %o] 7>^§>Cf. iE*V o. 
A o V ^«" ^*H=- f^^Hr tf^SM n> i3 ^.^ofl n> 
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1] 

^ ; zz-iiU 

[3^* 2] 

^7} ^<^°], 

^7} ^7] Q7]*\<L3, ^^Rr ^ejjL 

f-^: ^-^^.S *}*= v\]3-?)^x) . 
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3] 

4] 

5 J 
6] 

A^r ^^^^2] #7] ^2ti>£L^l^^^ ^-f^S ^^^^r 
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7] 

8] 

I^t 1 * 9] 
10] 

[^T 1 * 11] 

[3^*8- 121 
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13] 

14] 

[^^J- 15] 
16] 
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[3^* 17] 

»H|:e.s|#*H 5a°H = 
*lBeKl ; 

18] 

*l|17^l| sa^i, 

19] 

ri||S. 5]^1 . 
[^t 1 * 20] 

#71 *^«S^o] 4^7flS ^ IS Hfl^S|^, ol^-*V #71 ^ ^ l"^- ^<£% 

Sr ^SLg. <sKr rifl 2.51^1. 
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i^^-ft 21] 

*)120%H1 31*]*], 

22] 
23] 
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IS. 2b] 



TEC 



~T~ 3 — BL 



•CP 



SUB 



D 



[51 3] 

TMPCO t -j 



3- 




T(sec) 
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[51 4] 



WLO 



WLO 



WLm-2 



WLm-1 



[Si 5] 



WLO 



BL2 BL3 




BLn-2 BLn-1 



UC 



uc 



UC 



uc 



uc 



uc 



uc 



uc 
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IS. 6] 



WL2 
WL3 



BLO 



BL1 



BL2 



BL3 



BLn-2 BLn-1 



WLO 
WL1 



TC 



TC 



TC 



TC — " 



TC — 



TC 



TC 



TC 



TC 



TC 



TC 



TC 
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IS. 8a] 



aza: 



BLO 



GST01 



WLO 
GNDO ; 



CPO 



WL1 



j GND1 



? — ' ? — ^ v — r 

SO ■» SUB D1 81 



^FOX 1 



15L 8b] 



B-B' 



TEC01 



BLO 



BECO- 



CPO- 



FOX fZ 



"BEC1 



GST01 



•CP1 



DO SUB D1 



i 
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[51 11] 



D1 



[5L 12] 



BLO 




iSI^^Hil 



iHiill 



I 

E' 



GND01 



-WL1 



-GST01 



TEC01 
S3 



BLO 



BECO^^^^P 
CPO— 



r 

DO 



7 ^ 



WLO WL1 
) GND01 ( 



GST01 
BEC1 



-CP1 



r 



7 — ^ 



SUB 



S01 



D1 
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13a] 



BLm 



TCgh 



TCij< 



TCkl < 



□STgh i 



GST i j - 



GSTkl- 



m 



i j 



SB — BECj 



1 — BECk 



ISEC k I 



JECh 



iECi 



— WLh 
-ATRgh 

-ATR i j 
Di 

- — -WLi 
Sij 



GNDi j 



-WLj 



Dj 



•ATRkl 
^WLk 



GNDkl 
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[5. 13b] 



TCgh 



TCij< [ 



TCkl < 



GSTm 



BLm 



WLh 
ATRgh 




GNDi j 



GNDkl 
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14] 

BLO 
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[-£ 18] 



BLm 



TC01< 



TC23< 



TC45< 



c 



TC67< 




^3 



1 



11 





IE 31 



E3 





it 



IB 



BLn 



^3 




esc 



HI 



mm 





is 



SI 





ii 



Is 





,J11 



•GSTO 



-WL0 



-GND01 



u -— WL1 
-GST12 



WL2 



-GND23 



^WL3 
-GST34 



3— — WL4 



• GND45 



mm 



S— WL5 
- GST56 



-^WL6 
3—GND67 



Hi 



•GST7 
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